Abstract: Soil samples were collected from 10 plantations of tulip. The most often found plant-parasitic nematode was Pratylenchus neglectus, of which 80 species were found. But P. neglectus was usually not over 10% of the individuals in the samples.
INTRODUCTION
There are 1 000-1 200 ha of plantations of bulb plants in Poland (Jabłońska 2006) . During the last ten years the plantations of bulb plants have doubled (Hetman and Jabłońska 1997) . In 2004, noted reproduction of tulip bulbs has taken place on 64% of that area (Wróblewska 2007) . Monoculture and home-made bulbs used for planting can have an increased plant parasitic nematode population density. High quality planting material includes the cost of growing fungicides, nematicides, and more intensive cultivation or allowing for less of a yield.
The survey provided on tulip plantations was aimed at a quantitative analysis of the quality of the population density of plant parasitic nematode species in various soil environments.
MATERIALS AND METHODS

Location of survey
Soil samples from the rhizosphere of tulips were collected from 10 plantations during the [2005] [2006] season. Sixty per cent of the samples were collected from the north-central area of Poland. Type of soil and its acidity were noted (Table 5) .
From each plantation, 5 soil samples of 200 g each were collected. Samples were taken from the vicinity of plant rhizospheres from a depth of 5-30 cm. Nematodes were extracted by the Oostenbrink method, killed by heat and preserved in 5% formalin. Permanent slides were prepared by the Seinhorst rapid method, for examination under high magnification.
Keys for species identification were used as follows: Goodey (1963) , Decreamer (1980) , Baranovskaya (1981 ), Cen Qi-Wen et al. (1997 , Brzeski (1998) . Species structure on plantations were analyzed by the species dominance index -D and occurrence constancy index -C (Kasprzak end Niedbała 1981) . The nematode similarity was described on the base of the Jaccard similarity coefficient (Jaccard 1912) . Five classes of domination we used: 1. E (eudominants) -number of species constitute 10% or more of all the species of nematodes in samples. 2. D (dominants) -5.01-10%. 3. SD (subdominants) -2.01-2%. 4. R (recedents) -1.01-2%. 5. SR (subrecedents) -below 1%.
There were 3 trophic group, using the classification by Yeates et al. (1993) , established for classification of the nematode species obtained during the survey: endoparasitic nematodes (1), ektoparasitic nematodes (2), facultative parasitic nematodes (3).
RESULTS
There were 80 species of plant parasitic nematodes found during the survey on the tulip plantations (Table 1-3). Most of the species of nematodes were found in Jankowo Gdańskie (34) and Gdańsk (29) . A minimal amount were found in Nikielkowo (9 species). (Table 1) The most frequent species were Pratylenchus neglectus (C = 30%, D < 10%) in alkaline soils. They made up under 10% of the total nematodes specimens in samples. Nine species of Pratylenchus (also P. penetrans) were obtained on tulip plantations. Table 2 . The species dominance index (D) and the occurrence constancy index (C) of the ectoparasitic nematodes on 10 tulip plantations
Endoparasitic nematodes
Pratylenchus neglectus
29.1 R SD E - SR - D D - SR P. thornei 12.7 - - D - - - SD D - SD P. crenatus 5.4 - SD R - - - - - - - P. fallax 5.4 - SR - - - - - SD SD - P. flakkensis 3.6 - - - - - - - - SD SR Pratylenchus sp. 3.6 - SR SR - - - - - - - P. penetrans 1.8 - - - - - - - - - R P. pratensis 1.8 - R - - - - - - - - P. pseudopratensis 1.8 - - SR - - - - - - - E
Nematode species
The occurrence constancy index (C)
the species dominance index (D)
Bitylenchus dubius
Helicotylenchus varicaudatus
Expalanation: see table 1 
the species dominance index (D)
Filenchus vulgaris
Malenchus neosulcus
Ektoparasitic nematodes (Table 2) Bitylenchus dubius was the most frequently obtained and it was found in each type of soil (Skwiercz 1989) . From the genus Geocenamus (6 species), G. nanus (C = 21.8) and G. nothus (C = 18.2) were found to be specific to the tulip. Semiectoparasitic nematodes from the genus Helicotylenchus, were represented by 5 species. The genus Rotylenchus was represented by 4 species. There were also 5 species from the genus Paratylenchus and nematode viruses vectors from the genus Trichodorus and Longidorus leptocephalus.
Similarity of nematode species on the tulip plantations was 3.1-29.0%. More similarity was obtained on the soil pH = 7.0-7.7 (Table 4) .
Facultative parasitic nematodes (Table 3)
This was the most numerous group. The occurrence of C (constancy index) was consistently above 30% which was affirmed for Filenchus vulgaris and the Basiria graminophila (Table 1) . These species were often found in great numbers. Their numbers did not depend on the kind of soil, and the pH of the soil.
DISCUSSION
Occurrence and population density of facultative parasitic nematodes were independent of soil type and its pH. These findings correspond with the observations of Brzeski (1998) .
Occurrence of species belonging to the genus Pratylenchus depended on the pH of the soil. In the presence of host plants, the optimal pH of the soil for the Pratylenchus species was 5.0-7.3 (Castillo et Vovlas 2007) . However, P. crenatus build a maximal population density in natural peat soils with a pH 6.5-8.0 (Skwiercz 1989a) . P. negletus was frequently obtained when the soil pH was up to 6.5 (Szczygieł et al. 1969; Szczygieł and Zepp 2004) which corresponds with the results from the tulip plantations. M -the allwial soils, B -the brown soils, P -the fawn soils P. penetrans, was a more important pest of several plants (Christie 1959; Boer et al. 2005 ) as a recedent species in tulip plantations due to the high level of pH (above 6.5).
A decrease in the population density in such high levels of pH was observed earlier by Castillo and Volvas (2007) . Ektoparasite nematodes from the Belonolaimidae family preferred acid soils (Szczygieł and Zepp 2004 ). In contrast Szczygieł et al. (1969) , Skwiercz (1989a) and Dobies (2004) noted, that B. dubius had a preference for alkaline soils.
That results show that not only chemical properties are deciduous on the nematode population growth in soil (Wallace 1971; Skwiercz 1989a) .
Tulip plantations can be infested by plant viruses transmitted by nematodes. During the survey, 2 species of the genus Trichodorus which transmitted tobraviruses such as TRV, nepoviruses (eg. TBRV) which was transmitted by two species of Longidorus and Trichodorus primitivus, were obtained (Asjes 1974; Taylor and Robertson 1974; Skwiercz 1987) . These species were noted near rhizosphere of tulip in cultivated brown soils and T. viruliferus in fawn soils which corresponded with the findings of Szczygieł and Zepp (2004) . Findings of high population density of Longidorus leptocephalus in acid soil are in agreement with the observations of Szczygieł et al. (1983) and Szczygieł and Zepp (2004) .
To sum up this discussion, the following conclusions can be made: Tulip plantations on fertile soils with a pH of 6.9-7.1 are characterized by numerous plant parasitic nematode populations.
The limited survey so far showed that more detailed studies of plant parasitic nematodes in the rhizosphere of ornamental plants should to be undertaken.
POLISH SUMMARY
NICIENIE PASOŻYTNICZE NA PLANTACJACH TULIPANA W POLSCE W latach 2005-2006 zebrano materiał z 10 plantacji tulipana na terenie województwa pomorskiego (6) oraz z jednej w województwie warmińsko-mazurskim, łódz-kim, małopolskim i wielkopolskim. Na każdej plantacji określono pH gleby i jej rodzaj. Z każdej plantacji pobrano losowo 5 prób gleby po 200 g. Strukturę gatunkową nematofauny na poszczególnych plantacjach określono współczynnikiem dominacji -D i stałością występowa-nia -C, a podobieństwo gatunkowe między plantacjami określono za pomocą formuły Jaccarda.
Ogółem stwierdzono 80 gatunków nicieni z 29 rodzajów, przy czym najwięcej gatunków odnotowano w Jankowie Gdańskim (34) i Gdańsku (29), a najmniej w Nikielkowie (9). Najczęściej notowanym obligatoryjnym pasożytem roślin był Pratylenchus neglectus, dla którego stałość występowania C była bliska 30%. Wśród ektopasożytów najczęściej stwierdzano Bitylenchus dubius. Podobieństwo faunistyczne wahało się dla poszczególnych plantacji od 3,1 do 29,2%. Najbogatszą faunę nicieni i największy stopień podobieństwa wykazywały plantacje założone na glebach żyznych o odczynie zasadowym 7,0-7,7. Na plantacjach o najniższym odczynie pH 5,3-6,1, występowało najmniej gatunków nicieni i wskaźniki podobieństwa faunistycznego były najniższe.
